In this paper we introduce the notion of special homomorphism in R-vector spaces and study its properties.We show that the set of all special homomorpisms form an R-vector space with suitable addition and scalar multiplication.Also we prove that SHom(V,W),where V and W are R-Vector spaces over the same regular ring R,is a normed R-vector space.Further we prove certain results concerning R-Vector spaces.
Introduction
N.Raja Gopala Rao [4] introduced the concept of vector spaces over regular rings( simply R-vector spaces) as a generalization of Boolean vector space of Subrahmanyam N.V [6] .He introduced the notion of linear endomorphisms and affine transformations in R-vector spaces and studied its properties.Further he made a study on the geometric aspect of these spaces.Later K.Venkateswarlu [2] introduced the notion of direct sums in R-vector spaces and established that every direct sum of R-vector spaces has a basis provided each component has a basis. The set of all linear endomormpisms denoted by Hom(V,V),where V is an R-vector space in [5] ,is not closed under usual addition of linear endomorphisms.Keeping this in view,we introduce the notion of special homomorphisms in R-vector spaces and studied its properties. This paper is divided in 2 sections. The first section is devoted for certain definitions and results concerning regular rings, R-Vector spaces [4] and Boolean Vector spaces of Subrhmanyam [6] .In section 2,we introduce the notion of special homomorphisms in R-vector spaces.We give some examples of Special homomorphims which do not subsume the notion of linear endomorphsim of Raja Gopala Rao [4] and B-vector space of Subrahmanyam [6] (see example 2.8).We prove that the set of all special homomorpisms in R-vector space forms an R-vector space(see theorem 2.11).We introduce the notion of strong special homomorphism and in theorem 2.14,we prove that the set of all strong special homomorphism form a subspace.Further we prove that SHom(V,W)is isomorphic to the finite direct sum of W's.(see theorem 2.19).
Preliminaries
In this section we collect certain definitions and results concerning R-Vector spaces of Raja Gopala Rao [4] and freely make use of the results in [2, 4, 6] .
Definition 1.1. A ring R is called a regular ring if and only if to each a ∈ R
there is an element x ∈ R such that axa = a. If a ∈ R and axa = a then we put a = xax.
In this B stands for Boolean algebra of idempotents of R-vector spaces , U is the set of units of R-vector spaces and |a| = aa The set of homomorphisms from V to W will be denoted by Hom(V, W ).
Special Homomorphisms
Even though the condition 6 of definition 1.3 is independent of the other conditions 1 through 5,which was substantiated by an example in [4] given by Raja Gopala Rao,it can be relaxed without affecting the validity of the results obtained in [4, 5] .We restate the definition of R-vector space below by relaxing the condition 6 and adopt the same nomenclature given by Raja Gopala Rao [4] . 
r(sx) = (rs)x if r and s are invertible elements of R

Remark 2.2. The set of all linear endomorpisms defined by Raja Gopala
Rao [4] 
The set of special homomorphisms from V to W will be denoted by SHom(V, W ). 
Example 2.6. Let V be an R-vector space as in example 2.3 above and T : V → V be a map defined by T (0) = 0 = T (3), T (1) = 2 = T (4), T (2) = 3 = T (5). Then by easy verification of (2.5) T is a special homomorphism.
We have the following 
Lemma 2.9. Let V and W be R-vector spaces over R and T be a mapping from V to W . T ∈ SHom(V, W ) ⇔ T (ax) =| a | T x, ∀x ∈ V and a ∈ R.
Proof. (⇒) Suppose T ∈ SHom(V, W ).Letting b = 0 in (2.5),T (ax) =| a | T x Conversely, let T (ax) =| a | T x for all a ∈ R and ab = 0. Then T (ax + by) = (|a| + 1 − |a|)T (ax + by) = |a|T (ax + by) + (1 − |a|)T (ax + by) = T (|a|(ax + by))+T ((1−|a|)(ax+by)) = T [(|a|a)x+(|a|b)y)]+T
Proof. Let T, S ∈ SHom(V, W ).Then(T + S)(ax + by) = T (ax + by) + S(ax + by) = (|a|T x + |b|T y) + (|a|Sx + |b|Sy) = |a|(T x + Sx) + |b|(T y + Sy) = |a|(T + S)x + |b|(T + S)y. Hence T + S ∈ SHom(V, W ).
It is routine to verify the remaining axioms of the abelian group.
Theorem 2.11. Let V and W be R-Vector spaces.Then SHom(V, W ) is an Rvector space if the scalar multiplication is defined by
Proof. Routine verification of axioms of definition 2.1.
Definition 2.12. Let V, W be R-vector spaces over a regular ring R. A mapping T : V → W is a strong special homomorphism of V to W provided (2.12) T (ax + by)
The set of strong special homomorphism from V to W will be denoted by SSHom(V, W ).
We characterize SSHom(V, W ) in the following
Theorem 2.13. Let V ,W be R-vector spaces and T ∈ SHom(V, W
Proof. Letting a = b = 1 in(2.12),then we have T (x+y) = T x+T y.Conversely,let T (x+y) = T x+T y, ∀x, y ∈ V .Then T (ax+by) = T (ax)+T (by) = |a|T x+|b|T y (by lemma 2.9).
Theorem 2.14. Let V and W be R-vector spaces.Then SSHom(V, W ) is a subspace of SHom(V, W ). 
Remark 2.15. Observe that T (ax) = |a|T x and (aT )(x) = |a|T x.Hence T (ax) = (aT )(x).
Theorem 2.16. let V and W be R-vector spaces with
Hence the theorem. 
